Introduction {#Sec1}
============

The study of inequalities involving means has become very popular in recent years because of their applications in various kinds of areas of mathematics. Finding sharp bounds for inequalities is an important task in order to have more accurate results in the aforementioned areas.

Let us fix some notation in order to describe our results. For distinct positive real numbers *a* and *b*, we recall that the arithmetic mean $\documentclass[12pt]{minimal}
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Inequalities relating means in two variables have attracted and continue to attract the attention of mathematicians. Many articles studying the properties of means of two variables have been published, and there is a large body of mathematical literature about comparing pairs of means. The interested reader may consult \[[@CR1]--[@CR3], [@CR5]--[@CR7], [@CR9]--[@CR11]\] and the references therein.

For example, Alzer and Qui considered in \[[@CR3]\] the following inequality relating the identric, geometric, and arithmetic means: $$\documentclass[12pt]{minimal}
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This was later complemented by Trif \[[@CR12]\] who proved that, for $\documentclass[12pt]{minimal}
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Similarly, it is proved in \[[@CR5]\] that the inequality $$\documentclass[12pt]{minimal}
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In this paper we continue the search for nontrivial bounds for the identric mean by studying a new family of two parameter means of two variables. The article is organized as follows. In Sect. [2](#Sec2){ref-type="sec"} we present and discuss the main results. Section [3](#Sec3){ref-type="sec"} is devoted to the proof of several technical lemmas that will be useful for the proof of the main theorems, and in Sect. [4](#Sec4){ref-type="sec"} the main results are discussed and proved.

Results and discussion {#Sec2}
======================

Motivated by the works \[[@CR4]\] and \[[@CR13]\], we consider the two parameter family of means $\documentclass[12pt]{minimal}
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The aim of this work is to produce a general result comparing the identric mean to members of the family $\documentclass[12pt]{minimal}
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Indeed, in Corollary [3.1](#FPar5){ref-type="sec"} we prove that, for distinct positive real numbers *a* and *b* and given $\documentclass[12pt]{minimal}
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Preliminaries {#Sec3}
=============

The following lemmas pave the way to the main theorem. In Lemma [3.1](#FPar1){ref-type="sec"} we study a family of functions using simple methods from classical analysis.

Lemma 3.1 {#FPar1}
---------
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-----
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This achieves the proof of Lemma [3.1](#FPar1){ref-type="sec"}. □
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Lemma 3.2 {#FPar3}
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Proof {#FPar4}
-----
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The next corollary is an immediate consequence of part (a) of Lemma [3.2](#FPar3){ref-type="sec"}.

Corollary 3.1 {#FPar5}
-------------
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Remark 3.1 {#FPar6}
----------

Combining (a) and (b) from Lemma [3.2](#FPar3){ref-type="sec"}, we see immediately that if $\documentclass[12pt]{minimal}
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The main theorem {#Sec4}
================

In this section we prove our main result which states that, for $\documentclass[12pt]{minimal}
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Further, this result is used to obtain in Corollary [4.1](#FPar11){ref-type="sec"} an upper bound counterpart of the inequality due to Seiffert \[[@CR11]\] about the ratio $\documentclass[12pt]{minimal}
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Theorem 4.1 {#FPar7}
-----------
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Theorem 4.3 {#FPar10}
-----------
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In the next corollary, the lower bound is an inequality due to Seiffert \[[@CR11]\], it appears also in \[[@CR10]\], while the upper bound is new and to be compared with the results of Sándor and Trif in \[[@CR10]\].

Corollary 4.1 {#FPar11}
-------------
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In fact, because of the "limit argument" in the proof of Corollary [4.1](#FPar11){ref-type="sec"}, we lost the strict inequalities for distinct positive real arguments. However, studying the family of functions $\documentclass[12pt]{minimal}
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Conclusion {#Sec5}
==========

In this work, we have considered a new two-parameter family of means, and we have compared them to the identric mean giving sharp upper and lower bounds.
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